Prior Art 

Conventionally, as shown in Figs. 2 (a) to 2 (d) , a method 
of forming via holes for connecting upper and lower conductive 
layers of a multilayer wiring board involves the respective 
steps: that is, a first step (see Fig. 2(a)) of forming a meal 
wiring pattern 2 on a substrate 1; a second step (see Fig. 2 (b) ) 
of forming a polyimide film 3 photosensitive and containing 
filler made of Si02 on the entire surface of the wiring pattern 

2 of the substrate 1 by a spin coating method; a third step of 
drying the filler-containing polyimide film 3 at a low 
temperature in an oven; a fourth step (see Fig. 2(c)) of 
irradiating the filler-containing polyimide film 3 with 
ultraviolet rays S through a glass mask 6 shielding prescribed 
parts; and a fifth step (see Fig. 2(d)) of developing the 
filler-containing polyimide film irradiated with ultraviolet 
rays S and removing the parts corresponding to the shielded 
parts to form the via holes 4 and heating the polyimide film 

3 to imidize the filler-containing polyimide film. 
[0003] 

Problems to Be Solved by the Invention 

In such a conventional method of manufacturing a 
multilayer wiring board, effects of fluctuation of the film 
thickness of a filler-containing polyimide film in the 
substrate by spin coating and dispersion of temperature in the 
substrate by drying at low temperature are caused and further, 
an effect of fluctuation of the exposure light quantity in the 
substrate by the ultraviolet ray exposure is caused. These 
adverse effects are overlapped and thus, as shown in Fig. 2 (d) , 
both via holes having side faces with shapes of positive tapers 

(shapes with wide top faces of holes and narrow bottom faces) 
and shapes of reverse tapers (shapes with narrow top faces of 
holes and wide bottom faces) are formed in the substrate when 
development is carried out. 

[0004] 

In the case the via holes with the shapes of the reverse 
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tapers are formed, at the time of connecting upper and lower 
conductive layers, the wiring pattern in the upper layer tends 
to be easily disconnected and it results in a defect that is 
generation of so-called pattern open. 
5 Means for Solving the Problems 
[0005] 

The method of manufacturing a multilayer wiring board of 
the invention contains the following respective steps: 

a first step of forming a metal wiring pattern on a 
10 substrate; 

a second step of forming a polyimide film containing 
photosensitive filler containing Si02 on the entire surface of 
the wiring pattern-bearing substrate by a spin coating method; 

a third step of drying the filler-containing polyimide 
15 film at a low temperature; 

a fourth step of irradiating the filler-containing 
polyimide film with excimer laser beam through a first mask to 
form openings immediately before making via holes in the 
filler-containing polyimide film; 
20 a fifth step of irradiating the filler-containing 

polyimide film with ultraviolet rays through a second mask, 
excluding the places where the openings are formed immediately 
before making via holes; and 

a sixth step of developing the filler-containing 
25 polyimide film and heating the film to imidize the 
filler-containing polyimide film, 
[0006] 
Examples 

Next, one example of the invention will be described in 
30 detail with reference to drawings. 
[0007] 

Figs. 1(a) to 1(e) are cross-sectional views showing one 
example of a multilayer wiring board manufactured in processing 
order according to an embodiment of the invention. 
35 [0008] 
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As shown in Fig. 1(a), in this embodiment, at first a 
wiring pattern 2 of a lower layer is formed on a substrate 1, 
[0009] 

Successively, as shown in Fig, 1(b), a polyimide film 3 
5 containing photosensitive filler containing Si02 is formed on 
the entire surface of the wiring pattern-bearing substrate 1 
by a spin coating method and the substrate is dried at low 
temperature in an oven. In this state, the filler-containing 
polyimide film 3 has a thickness of 20 pm to 30 ]iia and is not 
10 yet imidized. 
[0010] 

Next, as shown in Fig. 1(c), the filler-containing 
polyimide film 3 is irradiated with excimer laser beam E through 
a mask 5 partially shielding the film so as to radiate excimer 

15 laser beam E only to desired parts of the surface of the film 
and thus openings 4a are formed in the filler-containing 
polyimide film 3 immediately before making via holes. At that 
time, since the thickness of the filler-containing polyimide 
film 3 on the wiring pattern 2 in the substrate 1 is uneven, 

20 the excimer laser beam quantity is increased in the places where 
the thickness is thick, and the filler-containing polyimide 
film thickness on the wiring pattern 2 in the substrate 
immediately before making via holes 4a can be made even. 
Further, the via hole shapes in this state are approximately 

25 perpendicular and the surface of the filler-containing 

polyimide film 3 immediately before making via holes 4a is 

roughened. 

[0011] 

Next, as shown in Fig. 1(d), the filler-containing 
30 polyimide film is exposed to ultraviolet rays S through a glass 
mask 6, excluding the places in which the openings are formed 
immediately before making via holes. 
[0012] 

Furthermore, as shown in Fig. 1(e), when development is 
35 carried, the roughened faces in the via hole parts are dissolved 
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in a developer solution to form via holes 4 with shapes of 
positive tapers without roughness. Finally, the 
filler-containing polyimide film 3 processed for patterning in 
the manner described above is heated at 300 to 400°C to cure 
5 and imidize the film. 
[0013] 

Effects of the Invention 

As described above, a method of manufacturing a 
multilayer wiring board of the present invention involves 

10 irradiating a filler-containing polyimide film with excimer 
laser beam to open openings immediately before making via holes ; 
thereafter exposing the parts of the filler-containing 
polyimide film which are not irradiated with the excimer laser 
beam to ultraviolet rays; and developing the film to form via 

15 holes with shapes of positive tapers in the substrate. 

Accordingly, an effect of improving the connection properties 
of the via holes between upper and lower conductive layers can 
be caused- 

Brief Description of the Drawings 
20 Fig. 1: Separate drawings 1(a) to 1(e) show cross-sectional 
views in processing order of a multilayer wiring board produced 
according to an embodiment of the invention. 

Fig. 2: Separate drawings 2(a) to 2(d) show cross-sectional 
views in processing order of a multilayer wiring board produced 
25 according to a conventional method. 
Explanation of Symbols 
1: substrate 
2: wiring pattern 

3: filler-containing polyimide film 
30 4: via hole 

4a: immediately before making via holes 

5: mask 

6: glass mask 

E: excimer laser beam 
35 S: ultraviolet rays 



(19)H$S!|*3T;t (J P) 



02) ^ 4^ 1^ $g (A) 



1^^^4-264797 
miim a ^/iK4 ^^(1992) 9 ^21 b 



(SDlnt.CL' 






F I 




HO 5K 


3/46 


T 6921 -4E 






HO 1 L 


21/3205 








HO 5K 


3/46 


N 6921 -4E 










7353 -4M 


HO 1 L 


21/88 F 














a. 


!|^B^3- 25874 


(.7 1) tarn A 


000004237 












(22) fflS B 




¥fiE3^(1991) 2^20g 










































(74)ftaA 





(54) C^H^®«*i;] ^BE*SS«®«3S*S 



(57) [Jf*5] 

•I" 3 HM3 tc;y7x-7x^7 6 •^i\-vx^9\-ms^m^ 

L. ^^-^-AOtJ^U^S H»[3€:ai*tTfcV73^- 



^^^^^^ -7 



5 




—539— 



1 

e 

!S>ttt^^-r^7-i' ^-AOsi^u-rs FKST^tf^a- 
(-) mta^^^-AOJi^'J-f 5 FlKl;:mirovxi7 

fc®FJTK^1'®ft^rK7^'7-A•^4^u^5 HiKtc. 

[0 0 0 1] 

CML.« #tAa^««lil?S (LSI) S«ffl®il5Sffi 
[0 0 0 2] 

j^^-r5yhje)®t:VT*-;>©jg^;&&«. 02 (a) 

~ (d) (r^t-±5lc. SSl±lC^)RWBHi|g/'?^'-> 
2 STj^fi^-r^m-xe (S2 (a) CCOEijg 
/t^->2CD±lcS«l CO±ffiicMoT®3tttt?fct3 
T> ;50S102 <fcO;^^7^' 7— AOJj^U'fa HM3 
$Xfcf >n- h}*t;J;oTJg^£-r5l|-xe (02 
(b) #fig) 7^'7-A'3 3}?U-1'5 l^M3S::t->^ 
>tC<l;-QTi£M^JS-rsllHXet, ^^'^-AtjJj^'J 
-1- 5 Hgi3 {CRffJi^coSfS^i-SrjSiKLfc:*/ 7XTXi7 6 S::fh 
LTJSI^I-SaSSrlgltT-SSBgie (0 2 (c) 40 
i, iSI^1-i6as^RaWL./c:7^'9-A'3J}^'Jl'5 
J^«L.TmlSditl^LfceB:a-(::^-f»S-r^e6^07')' 7-A 
0#U^3 FK3^^SLTt:VT3}x-;U4^J^fi?b. 
;in<&inf»JbT>'-i' v-A»3 3}^U-r 5 m3 Sr-r 5 Kfk 
fSmEXe (0 2 (d) #fig) 0#Iie*^e.J^oTti 

[0 0 0 3] 



6 4 7 9 7 

2 

(d) \z7T=i-t^o\z. ^m-^t.mw-y^}f.^7-^-)v 
[0 0 0 4] e:0)ie5^-A°jg®kVT^-;i/75^jg)5£^n 

[0 0 0 5] 

[»®^/sft-r^fc«?)(^)#a] *%B;3C5#@sH*gfi«ro 
s 

(A) wtB7^' 5-A<34?u-r5 FM^fgia^itr^ 
(n) iriB^-i'^-AO^j^u-i's t^agJcsgicovxi' 

fc^RfK^I-OftfltB:? ^-A 0 U -f 5 l^Bif'. m 2 CO 

Txi/ &^bTSiii-«^£Mit-r5»sxe 

(-%) SSflB^^-^-AO^U-rS HM^^tfebTtV 
5 HK*-1'5 Fit;-r^m7^xSo#xe*^^;^fDT</i 

[0 0 0 6] 

mmwi -Mz. i^%m<n-mmm\z-:>\^xmm^»m. 
\.xum\zwmt^. 

[0 0 0 7] 01 (a) ~ (e) nifm^m^mm^z^ 

[0 0 0 8] *^SS{«1H0 1 (a) tc^-rJ:-5i', S 

aMi±tcTS(oiE«A-^->2&jK^-r-5. 

[0 0 0 9] i^^^T, 01 (b) \ZiT^-t^o\Z. Z<Dm 

WLi<DmM<D'^m\zs \ 02 •^^^hitmit'&ciy -< 7 

-AD^J^iJ-f 5 Hl!^3 ^Xtr>a-h^(c<fct3Tm^ 

/^-AOJi^U-f 5 H8S3<DiiJ¥a2 0 /im~3 0 

[0 0 10] ^LT, 0 1 (c) !C:S^-r i 5 7-1- ^ 
-A03}^U1'5 FK3<7)*®<DBfMro«5i-®*iC, 



—540— 



(3) 



i^M¥4-2 6 4 7 9 7 



[0 0 11] ^(c. 1^ 1 (d) tc^-rj:^lc. bVT^j^ 

[0 0 12] Sic. Ell (e) tc^-ri;^{c^«t-^ 
cD;^ViIET--/^J^cohVT*:-;i/4;iit?]^^K^n^o 
AD:4^U<a HK3^3 0 0-4 0 0 t:i?JP?SbT^:i 

[0 0 13] 



[^ffi0lffi#7^I»l33] 

[01] ^3^13 (a) - (e) tiTf^^^^qt^llJSWtCci: T 
[1^2] ^5-1^ (a) ~ (d) t^?e*cD;^^tc^-^TS?g 

1 Sffi 

2 EllA':$^-> 

3 ^^^-AD^U-i-^ H|g 

4 bVT3}s-;l/ 

4 a 73}^-JP^?g^~r^a[tif 

5 *7X^7 

6 :^^AVX^ 

E X+vVl/-if-^ 

s 



mi] 



[m2] 



(a) 



■1 m 



// /y 





5 fiJKJtt 



nZ.:y...^->!J.fM!:.....,;..^.... .....-.. ■ r ^ l1i*'Jfi f-'fl 



■z 

7 



(CJ 



5 

• : u , t_^i.t<,tijjAt.if£j . t . LC ^ 6 jr7;?7X7 



41 Cf7$-/1, 



(ct) 



—541— 



